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^* 7>^l^ 5fl^o] JL, 41- 7 ] H|-^-^o1|^ Ol ^ ^-^Ol Cj-^ ^ 

3<H £1^ 7l^2|-; 41-7] 7}^ £x£o\] ^S^fe ^o.^ #7] oj^ ^^S- - 

^-7] Zj- ^-^E^i ^thM tfl-S-*H #7] 7]^ ^i^ofl Cf^o) ^| o| E-| 

S. ^7\A] Z] ^ 017)1 ^flofl ^ttH ^ 3.71 7f ^ 

«H ^ ^-g-fro] ^>^Sl7l 71^;^ #J£C>] ^3.7]. ufEj-i^] 

£ 12 

<8=I, tHl", aflE, XTH^E ; 
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<9a*||j= =es«jH{lnk jet print head} 

£ 3^ £ 2*fl #efl ^ ^ ^ K ^ ^ ^ ^ 



3# fit! ^^£oi4. 

£ '* S ^ 1 -^HW 4* oj 3 ^ s SS6 , ^ £Am £ g2J a ^ 

£ 8* £ 72) III - HI * aflESAl, iSfto) ^ M# £Amcf 
S 9fe £ 72) IV - IV « OTESA). EW 



30-4 



1020000041748 2000/9/1 

£ 11-8: £ 10^ VI - VI ^1 

£ 12fe £ 6 vfl*] £ 11 ofl S.X\& 4 1 >==3AH}ofl 4s oj^ n el 

£ 13 £ 15^ i 6 ifl*l £ 11 ofl £.a]^ a t^S] ^ l ^Al^o)] t4=. o o i 

£ 17-& £ 16°fl ^. «V^^ ^ 2 ^Al^ofl ^ <^£i^E ire^ ^6\] 2$ 

£ 18 £ 20£- £ 16 £ 17<*(| -tAjsJ i^rgo] ^ 2 ^JaHH °c3^ 

^fl — ^.Qtf *H^°f| °^EL9] ^ oj^oj ^ IE. A] ^t)- 

£ 22^ £ 4 ^Al^ofl n}-g- ol^^E S BlEi ^l^ofl Sa^H, ig 

£ 23^ 4 5 -^Al^ofl afs ° 0 l£I^E HB}Ei «fl^ 3 
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1020000041748 2000/9/1 

^frl" » 0 >^1^- ^ s^Je sH^ol] ^o)cf. 

<21> oj 3 = ^E)£| oj 3 E ^ « o >Al 6.3.^. <g*]-g- ^-g-^H oj 3 6|l 7 1 ^ ( t*) 1- ) » i£ 

o) ^ojg. S ^Al^l^ #71-1 ^(electro-thermal transducer, 

^•1- 3! y o v ^)Sr, ^^l* °l-g-*H €^-2.5. t[Sfl ^7l^ ^3 ^ 

^ ^^fl #7l-7l7fl ^ ^(electro- mechanical transducer) °1 & 

4. 

<22> £ la ?! £ lb!- t25}<^ ^1 « 0 V^i^ n]]7fu)^# ^^*>^ Cf-g-^ 

££K ii#(ll)ol oj^ -B-s(10)ofl x^J- oj^^^l ^] x *1 3(12)611 # 

(10) ifl^fl tHl-(15)o] ^sJjl n tgofl ° 0 i=l ^(droplet, 14')°1 £#^4. 

<23> H^t*), o]s>}- $ aj-Ajo] 03 3 S^W-g. <8:SL 51 aflc^ 

<25> 1 -^) > Sf^^ ^71 ^a-^, .£.#511 ^ o»3(main droplet)^ 3*ML^r 

^ ^Jitf ^ nl^l*}- «. ^(satellite droplet)^ 03 *|j 3 ^ o) 
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°ti, °<Jil» ^ ©I^tr ^ (cross talk)°l «9af|£Mo) 

°1« 3*M^r °<J =L J&#a) a^^AS <y^7> ^*Kr ^#(back flow) 

# ^aflsM** £ la ^ £ ltHH *ll 2 ^b](13)^ olei*V «^^s>7l 

<^ ^ojcf. # 7 ] 2 ^0^(13)^7 >H 1 *HEi(i2) Jicj- ^*r^«gsH aj) i *1o]e] 
(12) ^«o V ^ <8i3. -B-S.(10)# »11-(16)^ °)n JL, ojofl o]oi *)] i *|olE|(12)7l- 

<27> vj^ jt^ £? jEt ifl*fH*r, 7>^*> # 0 J=1 CfAl ^U^l^r ^7]7> #0} 

<29> ZL^tfl, ol^^V SL^_^ *\3. ^^-7> <Q EL $ Sflccq 

^£ ^ <$EL ^ §]Ei^ Ziofl inf^- H^S} ^ ^ ^ <g 

Efl, ^ A SL±2) tftflajol EL7}9\- &Qo) ojt}. 

<30> o]ofl ir^sf, nl^-Ji.^ US 4,339,762^, US 4, 882,595s, US 5,760,80431, US 

4,847,630^, US 5, 850,241s, US 5,734,339, US 5,912,685, -fr^*] EP 317171S, 
Fan-Gang Tseng, Chang-Jin Kim, and Chin-Ming Ho, 'A Novel Microinjector with 
Virtual Chamber Neck', IEEE MEMS '98, pp. 57-62 tf 0 ^ <%el 33 5. US sRc 

A ^M-, -g-*H ^l^m oj^ ^, h^je ^c^. 
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<3i> £ 2^ °]^^ 4,882,595^^] 7lH^ ojHaflE ^-#]lS.^o]cj-. £ 

2» , 7}%(l)o\] t§^^ *1o1e1(12)7> ^^^m ^*>-g- *H**Kr ^(26)4 ^ 

iH(26)S. °<]3t -fr3£^7l4I«: -B-5L(24)# ^*Rr ^7fl#(38)ol ^fl^U, nfl 7 fl^(38) 
#7l ^(26 HI tfl-g-^Rr i^(16)# ^ ^#^(18)^1 n}^^ olcf. 

<32> £ 3 fe £ 2 ofl ^Hfl <8=L*flE = flE] *HH.^ ^ f£t iL°lo], £ 4tt 

£ 2°H £Al^ ^2fl ^ -3- — Z\ ^t^oll tfl^ ^.o] 7 fl 

<33> £ 31- ^a.^-^- -^-5.(24)^ ^#^-(18)^- 7)^(1) X>o) ofl 

Tfl ^1^*>^, ^3(19)^1 £#W 0 >^ 7l^(l)ofl W 0 Vt£o14. *}°]mi2)7\ ^*1*> 

tt ^tH(26)^ <H^-£- ^"71 nfl 7 fl^(38)^ ^«fl Si^h ^-^i -f}-S.(24)^ 

7l#(l)# ^^(l')ol ^Aj^ol olcf. 

<34> 4^1, A J"7l ^Soll «WEU 12W «11-(19 , )<5l iH^^, olnfl^l ^ 

^3^r ^^^l 71^(1)61) -B-S(24)i4 <>H ^3]o] ^(16)5. ^--g-W. tr)- 

eM, tfH-(19'Hl ^ -H-S(24)2]- ^#(16)^ <£ «j-^o. s -g-AVs]^ 

^^o_S. ttH-(19')4l ^ ^^(19)5] £#ofl 7H^ Hll-(19 , )^1 s 9# 

«g-§H cfl^= 50% ^51 #^£t}. 

<35> £ 4» Aj-7l^ ^ ^Hflo^ 01 ^ srelEi SfllMr #7] ^U](26)7}- 7l 

<£A J**^ uj-f^Tll ^l^U °l#Sj #<>M1 ^37} -fHJs|Sr ^f-^g- 
(1')°] ^^^4. ^71 ^§-^(l')£- 7l^-(l)^ ^l^fe ^ol 

# 7M£^ ^A^£]^ 7)^(1) #5= = ^A] 7] Tfl €4. -#71 

^(1')^ 4H= JieM^ofl Sl«fl 7}»?5|fetfl f olnflofl >£^5}^ ol^-a. ^ 
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<36> ^7l ^^-(18)4- 7l^(D ^H°)l 31*1^ °fl7fl^(38)5.^^ <U»Vm>_3_ 

**^t]]o)n 7 } ^-g-Sl^cfl, 7l^;(l)^Hl ^^£l^ ^l^l #*H] ^*fl 71^(1)H1- 

^7fl^(38)^ AHofl #IE^ ^ol ^51j 1) m§l i^:&(18)o)l ^#5]^ ^ 7 fl#(38) 
^ ^^HH M-El-14^ j2.WH^Ml Igig^olxl SgrJI S-A-lsl ^oi 

Til S]JL rtfe]-^ ^#^(18)o)l ^#Sl^ ^^o] ^Tll^iicf ^^^Iji ^cf. icj-afA^ ^ 
#(18)21- ufl 7 ll#(38)ol ^a)-Sl^l £-*H ^^^l lH^t=k 

<37> £ 5£- nl^-^l 5,912,685 JL°fl 7]HsJ oj^^flE £fl;E=<3l ^l£^ol cf. £ 

3^r 7)^(2) >S-ofl .#71 ^-ol SHEiS^ ^^j(4) 7 ]. *fl 

wl(3a)fil- ^«1^. $-5Lf:}7) ^-5L# *fl**Rr ^7fl^(3)7> ^^l^H, #7} nfl 

7fl#(3)Sl $H^r #71 *,»tf|(3aH] tfl-§-*Rr ^#(6)^- ^1*}^ ir.##(5)°l ^^£)<>| 

<38> £ 2 £ 5^1 £Al^ ^Sfl ol^-^E ira^ s)]i=- o^}^ cy^^ ^ 

^ Sfl^s-o. z|zl-o] ^ #0 )1 *>i4o) ^^7]. ^-^Jl, nslji Z| ^tH 

5. ^-e^ ^^5f7l ^tl: ^s^i -^j?.!- ^«l^. 

SE^r *W ^ 0 1 71^1 ^^E]^ ^-g-^ofl o^gfl 7]&o] 7^7} ^sJ-sH SX^-B. 

<39> ^37^1 E ir^ *)] = ^r ^71- 4^*H ^^cH nflo. 4^ « 

°>Mef °lsfl ^l2:7>^ol ofl o. ^4. HLtt ^25] ^-S^ ^ 

^>ol-i- io|j7 nfHl-A-l O]^ S^S>7l ^Tfl^-ol ol^^-ol ^14^-4. 
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<40> ^ ^ ! ^ s.^ ^ oi=lo} e^-g. i^o s *8=I 5L#<g-3-§- 

<4i> ^ *f| 2 S] on^o^ ^ 7l7> ^.oj^ nl-fcS^aj i^Aj-^o) tg 

<42> 3 ^ 7)^9] #J=o) 0^7]. c^t^ o.^ 

<43> M. ^ 4 o] zj. 0^3. ^B^o) JaiLEL7> oj^e „ 

<44> ^ 7 jo} jel*^ ^^ 7 ) M. ^6|) uJ-S^, 

<46> 7]^ ^sq^ ^ O.^ # 7 ) 4-o^ oj^ ^ ^o] SL ^uj-o] 

<47> # 7 ] z]- ^-j^^i ^-^0)1 flU-sH ^-71 71^ ^ofl Cf^o] ^ 

^Hlsf^r 0 j£l^S SflE s)l£L7]- 
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^ «H^» 3L^>*}, ZL Bj-^3J ^^l^w.- -1=. 

9X^ %<>} 

<51> o]^ ; ^ S.^* #2:^-^ igj-^o} oj^^jE S)|JE1^ ^ ^A] 

A SL^2\ 3.7}^ Aj^o^ ^J^sf ^^A o V JZf^-S]^ ojo. ^ olcf_ ^ ^o] 7)^- 

$H1 ^7fltFcfjL A^g^ nfl, 7l^oli4 t}^ f.ofl ^1^ 3*}^ 

<52> -fj^HI 1 

<53> i 6^ ^e)^- 3M3]ol| st^l^ofl o)^fl ^O^^l 7l^(10)£] Aj-igo) ^^..g. 

J±<?1 ^^H, S. 7-& 5. 6^1 A ^-gr^l ^-cH£olcf. ZL^JI, £ 8-g: 5L 7^ IH-IH 

^ #^-£5*1, ^#^(20)°1 Aj-EfloflA-l SH-O] ^^-^.^JI)^ 4^ ^ o]ofl Cfl 

-5-^^ ^3:* 4^71) iAl§>^o.r^ > ^ 9-8: £ 6^ IV-IV^i #<3lES^ , ^##(20) 
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Als>Scf. £ 10£- -8-71 71^(10)51 x\#o\) icfl^dDo] Ji^l 

£ 11-g- ,£ 9^1 VI-VI 4d ^-^£^14. 23h £ 12fe rq-€- v^m 



-R-*l*Rr I-I ^ II-II <d A oH] *1°1BK30)7> <a^^* ¥ul afl^l€ 

tf. £ 9<4 £ io«fl w>2j- £<>1, ^-71 1-1 ii-ii 71^(10)^] yfl^^l ^ 

0} *9ri&°.3. #3. 21 ^7fl2l 5fl ^(11)^1 zj- w>rt-^(lla)^ 

ZLSjjl £ 6, S. 7 ^ £ 12<=H] ^°1, ^"71 zj- -srlolEK30)£l ^^Hl^ 

^^l-H- ^ £^1^1^- ^ ^1] 1^1^^(31)2]- 2 ^1Jl^(32)°1 <£^.5\5L, o]s- aij-^ 
(31, 32)1: ^^-3flS.(31a, 32aH ^^t}. ^7H^ *Q 2 ^1^(32)1:^: ^ 

3-2-5. 3^r=M 5r}i4^ ^-g-^q-sfl = (32a)<^l "S^^-. 

5= 7, 5. 8, 3E 9 ^ £. 12°fl S.*M a>^- z>o] £A]£l z}©] , zj- 

_2_el:5]^ ^-^-#(21)^ ii#J&(20H ^^Sjfe- 3-2.5. ^]olEi(30) ^ °1 <£^oj 
-g-*(lla)^- Ifsfe cfl^7^«.(21b) ^ ZL i&tflifHMI ^*l^Hr $2.3, ^^7} £#S] 
*r ^^(21a)# ^l^Rr 7}^14. A oM ii##(20)-gr 71^(10 HI tfl^fl 

^^•#(40)^1 -H^SM , ^-71 S.^ §H&|(30H1 ifl-g-sRr ^tH-^-SlJXli 

(21)°1 *g^cf. ^#^-(20)^: Ni JEEfe <>1*1 = (Poly Imide)5 ^ 91 



<54> 



£ 6^f £ 7* 71^(10)^1 ^^1 y oHK2.5. 
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3^#£(lla)°l ^5)^ Sl^H, ^7fl^ oja. ^-g-^(iia)^ <^ 5>uJ-7V ^ 

°Ja.^^l-(lla, 11a) °1 ^>^s)^- Hl-^-^s>c|-. 



£ 13 5l*]& Hj-aj. ^-o] oj^s] ^.^-o. ^(ii):h). 5fl^(n)^ ti>rt-^(ii a )ofl 
<g#€ ^^^(lla)* -f-Sfl °1^M ^cf. £ 13<Hl^ife °l*fl«- #7l$|*M 
(20) °1 #«<H1 i?l*l*Hr ^o_s. sjd 5^^-, 5L^E^| #3j-E]d ^Hl^r 

# n*2H °o 1 3^-(o]£A))o.s. ^^(ll)ofl ^#£)'*r <8 3.(50)^ 3- 

^l^-§-<Hl ^«fl °j3.^^-*(lla)€- -§-*!] ^--SLel^ ^*(21)3. -R-^^^f. 

#3HH *fl^ ^--£-3^ ^#(21) i4H $1*1 *Kr 7] #(10) #5} ^o]Ei(30) 

^ £ 14<*1| 51*1^ Hj-sf ^o] iH-l:(50a)ol SHe] (30)sl ^sq^- 

^#tB}. ^bM, ^--^^ ^#(21)HH ^*flSRr 0 <J =L(50)tt #7l *ll:(50a) 
ofl o^sfl oj-^-g- ^ ^B]_^^5rj^ 4^(21)51 i^j^^-(20a)^ *| «>1 Bl (30) 

^s] °<J=l^-##(llb)S. -B-^o] Al^^cf. #71 tHl-(50a)^- ^ 

##«H £ 15°fl £A]^ ^-d #7l ^-.2.51-5]^ ^*(21) vfl^M ^cfl*Vo.^ 

##*M #71 4i^7g«-( 2 0a)# af|iqs}ul oldEK30) °cf#Sl ° 0 ia.^*(llb)7} ^51 
Til ^*], #71 ^al-^.5l3Xl^ ^-^(21) vflofl ^*fl*H=. <ya.(50)^r tfl^S" i 

«.(20a)l- Ml ^(50b) #EflS S#sl7ll ^cf. 



<58> 
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<60> ol^*V ^t^o) oj^^e s^e SflH.^- <8^°fl tfl*]; £#^-§- 'i^Kr alt 

(50a) o] ?n^(50b)^ *fl°fl ^-fh§-°l -^^^ °<}H^-£-(llb)-g- ' 

^^-o.^ 110-1: U=*>fe- aj-fi-g-g- ^cfli^ s 

<61> ZLZ\3L a>}o}K\(3Q)6\] xj\i& -g-^ol S^S]^ « vfl^l ^1"^ 

o]^o] o}-^ f^oi)- ^sfl ^Ei t}X| ^^-^.^ 

2)i ^-^(21)^ 2l^(refill)^l ^l-f^ 

^S&(2lW ^-^SLS.^ ^l^oj ofl^o} ^-^o} 7}^}J1 nl^:^^ 

(50a)°fl ^^^S ^ ^a.-Pr^idlb)* ^ifl^-o.^ <$3.7\ 

^^«-(21a)l: -f-*fl S.#£)7fl ^"ilS^ ufl-o j^ofl ojs)] oj^^o] 7>^^>J1 

^1 ^2fl^ °<JH. aflE S^E ^)co|) o]o|| o}*V #IE. 7^>7> ^) 

<63> ^aHI 2 

<64> £ 16 o| oj^^E ne^Bi ^}2^X\^}9\ 7fl^^ ^ , 

£ 17£- ii#^(20)^ 71^-(10)<>1 tfBflSl A>Al£olcf. 

<65> £ 163). £ 17-g- *l<>l^(30a)fe- £^ 5L^7>(i3) ^ <£ 

t=H1 afll, *f| 2 ^1^(31, 32)°1 ^4=Jt}. ^71 *HEi(30a)^ <&^flfe 
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<66> -g- ^AH1<^ °>l£l^#(llb)°] 5fl^-^.e)3lli ^-^-#(21)21 ^oj-y.^^ ^ 

**>XI $1*1 *MEl(30a)7l- ^-71 °j£L^-g-fr(llb)* ^Bfl* 7}*]$= 

<67> ^ 17 ofl £A]^ «>sq- ^c] *loiEK30a)^l ^l^l ^S]^ ^^l^l 

^H^Oa)^ K^] 7lX(50a')7> I^W. °M<$ 7l^(50a')^ #7] ^0^(30')^ 

slTfl ^th ^1^- 7l^(50a')^ ^Hl^ ^a^^-^Ciib)-^ <Q3.£\ ^7} n] 
^-f-Clla)^ <*#o} ^#^t}. 

<68> £ Igofl H>sq- ^o] §lo]Ei(30a)°fl tfi ^ < ?J- < y7>7> ^Sl^ 7l^7> 

^cH^ °o 1 a.-B- o g^-(llb)c»l 71^(503')^ ^«fl <3=L£| oi 

<69> £ IQofl £A]^ tl}<2}- Jg-o] 7l^(50a')7l- ^^-^.^3]^ ^-^"*(21) ^H*) ^"^1*1 

^^^(21a)l- **)H ^^(50b')ol S^aL, *lol^(30a)«1| 

<70> ^aHI 3 

<71> £ 20-gr ^7l ^jAl^l 2°fl tfltb ^^B^lS-Af ^tf|-0.^5z]i -|i^(21')<5] <5>«- 

ofl ^^(21b')7|- i£<?]cj-. 
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°1 ^*HH 4^, -S-71 ^--2-3*1^ ^.^(21-)^ ^ (21b') 

<H1 SHHS ^tH(21b')7> ^>^^cf. oj ^H(21b')^ 0 J3^ ^-cfls>7l 



£ 21 £ 22£r 1°1H ^ °H tfl-§-^Rr 

uflxl^s ^ *He-H cHt!: ^^-(31,32)^1 tifl^l^S^ £*g3fl-i- iAltbcf. 



0 0 la.^^#(llb)°l €^1]*Kr Ji°H ; £ 22^ ^o)Ej (30)^1 <#«H <$EL^-^ 

(llbH ^4*\5\ , ^131^(31,32)^1 ^^««}fo S W-igs} o] *V ^^s. 

-g- 71^(10)^1 ^m^m ^&17M ^A^hB] Hfl^ll- ^ ^^l^^l ttl-e^ wfl^l 

A. 

<76> Aj- 7 j *V yj-Sf ^-ol ; ^oj] rtj-s. oj a *))^^ £#£}^r ^Hf ^ *V 

cfl-§-^l ">£3tt °<}3^#M ^ «fl^^ *fl^3 ^-Ei 7>^1 



<73> 



ole^ 3**1-51 ^«l(21b')^ 3^*V *>-%-o) 7>^^cf. 



<75> 



£ 2l£r ^*H] 1^ <>i^ w}-<4 £o] «]o1eK30)51 H^H^ 
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°jH^t<>l] 7]^^ <*S\-7} M-Efufxl ^JI, S-s:] ^x$d\) 
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1] 

#7] 71^;^ ^ofl if 7jO^ cf^o^ o 1 3 ^^^S- ^ ^u)- 

°1 3 * I ^l^Rr ^ 4^IO S *}if OJ^^E SI^E *|)t=. 

[3^*8- 2] 

S^JL, ^-7] *HE^ ^7) ^a.^** «fl^*Kf ^Efll- ^2-3, i5}^ oj 

3] 

4] 
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[^T 1 ^ 5] 

5^ °X±± ^ ^HJ -2..S. ^ ° 0 13. ^flE 

6] 

[^T 1 ^ 7] 

^-71 u)-^>7fl ^6]5. 2 7fl7> &i=. ^-g- ^JilS <8=I 

^E 5.flJ= _ 

8] 
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A cM 27fl7> ^j-g- ^SLsL S^oj ^ 

9] 

10] 

e ^ ^ E 

111 
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IS. la] 
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ISL 3] 



19 




[£ 4] 

12 26 
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15L 6] 
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